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(54) TUBE ROLLING OUT APPARATUS
(57) Abstract:

FIELD: well explaitation. SUBSTANCE: apparatus has on lateral swuface of its housing inclined flat
portions, supporting with use of axies roling out members, mounted on supporting plates. The flat
portions are in the form of cylindrical countrrbores, whose axis coincide with axis of the rolling
out members. The counterbore has grooves, opened at #3 one side. The supporting plate are arranged
In the grooves and rigidly connected with the axies of the roling out wembers. Each above
. ) mentioned groove has at its end portion an additional groove. Each supporting plaic s provided by
w’ & protrusion, placed in the addifional groove. The housing with the supporting plates is embraced
by a nut. EFFECT: enhanced reliability of the apparatus at operation due to such structure of it. 2 cl, 7 dwg
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" (84) YCTPONICTBO [/I1 PASBAJILLIOBEM TPYE

(57) Abstract:

Vioo6peTemie NPEIHASEARERO VLT PASBATLIPEKH IEpeXpLIBATET] B NPOYWILALIX TPYS, YCTRHARTHBAEMBIX
b cxparxymax. Ha Goxoeoit DOBCPXEOCTH KOPIYCa BLIIVIBCHL! HARJIONHLIE IVIOCKRE YIACTEME, B3 KOTOPLIX ¢
mmmo@aamxmmxmwmumm(&). [Drocxme ywacTER
PLIDOTHCHN P PaYle IpUmENpERccEnx nexopok (). Ocm Il copmagewt ¢ ccrmam BI. Ha I semammcnnt
OTEPpBHITHIE C OFHONG XKoHNA Basst ([1). OnopHbIC WIACTHHLL pacnionoxes:: B I1 M XeCTRO CHIHLE ¢ oosium B3.
Ha oTxptiToM KoEIe Kamjore I1 memomsen gonommaremsinit 1. Kaxpgas onopgan WIaCTEHa cuafmena
BLICTYTIOM, PASMCINEHHMLIM B QoowiHNTolsBou [1. Kopuyc c coopHBLAMM IDIacCTHHAMN OXBATHIBaeT raixa
TaxaA COBOKYDHOCTD NPEIHAKOB 0OCCOCIABACT DOPLINERAC HAJCAEOCT yorpolicToa. 1 3. . $-ymut, 7 a1,
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Description [Ommcanwe ma06peTermsi):

Moo6peTaEme OTHOCKTCA K SypeHs0 M KaOXT/ILHOMY PCMONTY CKDAXNH B UPGIHADHAYCHO, B WACTHOCTH,
IV Pa3BALIPELIBANNS YCTPOACTS X3 DpodiUThibiX TPyS Np MX yCTABOHKE B CRBANUINE.

Hamboiee Gmxng X ES06peTCHMIO 0 TEXHEIECKod CyUIROCTH SEVIACTCA YCTPORCTED UL Pa3BaIhipExK
DpodWwitizax TPyS UPR DEPEEPLITEM DLI O0H OUIOMECHHR B CKBaXmEe, CofcpXRamec Donbot
IQUIMEIPAYCKI XOpOyC, HA HAPYABoR MOBCPXHOCTH KOTOPOrO BLIMOTHCHE! HAKJIOHALIC OTHOCHTCILHO
DPARAILEOR 0CH ROPIYCA IVIOCRUE YYACTRH, R YCTAHORIEHIbLE HA TIOCJIE/HRX C NOMOILD 0Ce HRA OLIOPHLIX
INIACTHEEAX BA/ILIYYIOUHEE STIeMERTHE.

HeIOCTATEOM 9TOMO YCTpOACTSa SIRIACTCA HEHARCRHOCTS o paloTsi EO-3a HEROCTaTowHol (mmasxol)
OPOYHOCTY KOPITYCA, mmmmmacmxmpomnpaymmnmmnm
OPOOITLEDR 6CH NUJOCKMX YIACTROD Be YOR/ICTBOPSICT YC/IOEN0 NPCHHOCTH IPE EPYSCHRA.

Liesib m306peTeHiT NonLITente HeIBOCTH YCTPolicTsa 32 CUeT Y JeHRsE Ipo TS e7°0 XOpTyCa.

BWILITYIOMHX NICMEETOB, & HA LCXOBNAX BHIOIHCHN OTEPLITHIE C OXHIN0 KOHIA X SECULHTPRAYEO CMCIICHEBIC
X BeMy Duabi, OpX 9TOM ONOpHLIE IDTACTHHLI PACTUNIOMeHbI B HA3aX K MCCTEO CESI3AHLI € OCSDOX
BAIILIYICUEX VICMEHTOB.

pyred OTIDAMECM OIACHIBACMOIG YCTPOSCTBA AWIACTCA TO, YTO HA OTEPLITOM KOHIE EAMQoro nasa

BLINWIRCH QONOIHATUILHLTE IAD, & XamIasA OopHas [UIaCTMHA CHAOACHA BLICTYIOM, PACTO/IOZKCHELDS B

AONOIHATESTLHOM A3y, OPH ITOM YCTPORACTE0 CHAGXKCHO ralxoll, OXBATHIBANU[EE XOpOyC C ODOPHBIMM
IDTACTHHAMA.

VEasaHHLIc OT/OIGRA OGCCOCUREBAXT BOGMONHOCTDL YBOTARCHUA TOMNMHELI CTCHEXHM Kopnyca B HamGosec
ONIACHOM DOIICPCTHOM CCUcHEE ¢ro, (/1aroneps QeMy OOBLINACTCS: HPOYHOCTH KOPIYCA M, CIIGROBATCILHO,
BafIeMHOCTL PafoTst YCTPOACTEA 663 HIMCHTHMS 0 HOMAHUILHOIY HAPYIKHOIO JIRAMETPA JYLST JAaHHITO
TRIOPAIMCPA. .

Ha ger. 1 NoxasaRo YCTPOICTRO, YCTAROWICHEOC B NpodwiLEcR passambunnisacsolt TpyGe, ofupdt myg; Ba
¢ur. 2 ceacmmme A-A Ha $Er. 1; Ea $ur, 3 $ParMeEST XKOpIyca YCTpGliCTHA ¢ EOSCTPYXTHIHDIME WICMCETAME
JUDH YOTAHOEN BTLIYIONGEX SIELLHTOS B $EI, 4 By 00 cTpume B Ba dar, 3; Ba ¢ar. 5 ccwcmse B-B H5a
¢mr. 1; ¥a $ar. 8 cewenne I'-I" ma ¢om. 1, Ha éar. 7 ceqcane [1-]] Ba ¢ar. 3.

YcTpoiicTso Jyia pasoansnpsra TpyS ($ar. 1) coficpXRT mMUERRPEIeCKAit NWILLE Kopaye 1 ¢ IEHTPAILELDS
KaBaIOM 2 B peobbanot 3 B 4 UM COCIMECHRMS COOTECTCTBCHHO C EWIOHECE OGypmwmannx Tpy6 5 ®
cxBaxaamnM obopyfiosammen 6. Ha Bapy XHOR NOBCPXBOCTH XOpIyca 1 NOR YIvIoM K €0 NPOoRoILHOR ocwy
BLIIOECHD! IDIOCKRC yWUaCTXH 7 B BEJ(C IPUIMEADAICCXHAX LCEOBoK 8, Ha KOTOPHIX BHIIWIHCHEL OTXPLITHIE ©
OJTHOrO KOHIA HA3H 3, IXKCICHTPHIHO CMEICHARNC OTHOCKTCILHO [CKOBOX B CTOPOHY OTEPLITOIO XOHL(A ITMX
mcmﬁmlOammnmmmxomxmmBanpmm

-OUOpELIC INACTHHEL 1] ¢ KoSHprXaMd 12 Do wx neprdepmi (Qur. 1), xopaupam B yryyGnemss 10 masos 9

@mr. 31 4).

Ha DOBEPXHOCTR ONOPHLIX ITIACTHH 11 ($ar. 1), XeETARTHPY®OMES ¢ HOPIYCOM, MITOTORICHL! BLICTYIH 13,
PXOpUNEC B ODOIHETEILALIE N3k 14 (dur. 3 x 4), EMDOTHCERNE BA OTEPLITHIX YUACTEAX nados 9. Ha
BapyXao TOBEPIGOCTH KOPITyca BLIWIReHA peat.0a 15, HA KOTOpY® RAEWHUCHA NAARA 16, OXBATHLIBAIAS
COOPEBIC IIACTIHENE 11 X 06eCTICTIPAIIIASL CORMECTHO C BX XOGHpEXaMT 12, BLICTYIaME 13, yryGrcaasnm 10
B EOpIyce X JODONHATCILALMME Nasani 14 ¢uxcanyoo miacTed 11 0T NpoBopoTA M BLUIARCHAA B 0ad0D 9.

Ha BEHOImHEX 0T XOPIOyca HOBCPXHOCTAX OIDPHBLIX IVIACTHE 1l ZCCTEO M ¢ SECIEHTPMIELIM CMCIICHRM K AX
Bep)arelt mepmpepun (FPAHUNE} 3ARPEIVICEB! OCH 17 (Jur. 1 M 2), BA EOTOPHLIX C DOMOIEI0 JRECHPYIOMEro
XQHIA 18 YCTAHOEVICHH! BAITLIYIOTIHE NICMeHTHE 19, TIpR 9T0M ocH 17 BATLUYIOURX VICMCEHTOD SARDPCIUTCHN
Ha COOPHHIX IVIACTEHAX 1l TEK, WIe MX MNCOMCTPAYCCKNS OCHN CHMMCTPAN COHUAQENT C FCOMETRHYCCKEME
OCSOMN CIMETPNE TQUINHIPNRLCKHUX HCXGBOX 8 (M. oceny® /D 0-0 Ba ¢ar. 3-4).

BECUCHTPUIROC CMCUICHHE 08308 9 OTHOCHTE/IHI0 IVIOMAIM NEX0BOK 8, A TARXEe BUTHNMEY MAKCIDLATHHD
BOSMOXHOTO yrvyIyG/icHMs ICKOBOK B CTCHKY KOPIYCa ONPCACIAIOT PAacUCTHLIM MNyTEM YIS KOHKPCTHOIO
THIIOpAZMEpA YCTPOACTEA C yqcToM 06ecIIceHan HeobxommMoro 3amaca NPOYHOCTM Kopoyca mpu paSore
yCTPOiiCTBA P YUIOBMAIX KPYWCHMA. A MAKCHMAIIGHO BO3MOXHOC CMCIICHAC ONOPHMX IDIACTHH 11
OTHOCHTE/ILHO0 0cefl 17 BAILIYI0UMX M1eMeHToB 19 06YC/IoRTen0 pacnaioxesien IanoD 9 DOJy HAX i TeM, YTo
MCOMCTPHUCCKHE OCH CHMMMCTPMM 3aXPCIUICHHBIX lf;-lm ool 17 BANLUYIOUEX VICMEHTOD 19 JOTBHBLL
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CORTAMATD ¢ MCOMTTPHICCKIIE OCHIMA CEDOMETPHH [EXOBOX.

Pa&r.ycwmcrmmemmmpwmnmmmtpﬁupnmmmm
HAPYIDCHIST I'ePMETHIROCTR 06CAMEOA KW/I0HER 20 (Jowr. 1, 6, 6) cxpancmibL.

Npodwitamie TpySit 21 cycEaoT BAYTPL 06CAqEOA KoTorimt 20, B MRTCPBAN MOWIAAN B PACIIMPSIOT 10
OpRXATHA KX CTCHOK K CTCHEC 0GCAHOR KOIIOHHEL 20 {$mr. 5) cO3aAEMCM EHYTPCHHEIO IRy{PABTHMICCKOre
AaBvicEan.

%mcnmouwpabéuayc:poﬁmmnpnmmmnnmmmcmGSnwycxmncxmmy. Mo
Rmmwmkmumd%xmmnpo@mmwnxmmqﬁypwmmﬁmm
wmmomwmgmmﬂmnnmmm@mmumﬂ
KaBan 2 xopmyca 1 XmocTsio. B pesyybraTe STOMO HE(OMATHIC JAWICHACK yHACTER 22 {jar. 5)
Wwﬁﬂwpmnommnmmmwnnmmﬂmmﬁmmm
OpodWILHLIX TpyS X HHyTpeHHeR IoBepxHOCTH 06CATELIX TPYS 20 {({ur. 6).

MWMMWWWWSCWmemm.
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Claims {®opuyna m3o6pereBnal:

1. YVCTPOMACTBO VISl PASBAJIRIIOBKU TPVE, copepmamee MOMLGE IPUIMHIPRUOCKRA Xopye, BA BapDyEol
TOBCRXBOCTH KOTOPOIO BLID/IHEH BAKIOHFLIE OTHOCHTE/ILO OPOAWILIOR OCH ROPHYCA IUICCKME YUACTHH, M
yCTamoBesmDde Ha DOUTEQAMX C HOMOUQI0 o00cfl N OIOPHLIX WIACTHHAX BALUYIONEE UICMEITH,
OT/IHUAXIIECCS TOM, WTO RAXJIOHHLIC NIOCKHC YWACTEH HA HAPYXHBOR DOBCPXHOCTH XOpIYCa BLMOIHCHE B
DYic IQUIMEIPSICCRINK IEKOBOX, OCH KOTOPHLIX COBIRJAIT ¢ OCTMI BATLIYIOURIX VICMCHTOB, A Ba OEXOBKAX
BLIINIHEHL] OTEPHLITHIC ¢ OHOTO KOHIA M SECOEHTPEWHO CMCHISHHLIC X HeMy DAdhi, OPX TOM ORCpHLIE
' INACTHHLL PACNO/IOZACHEL B [Ia3AX X AECTRO CESI3ANb! € OCSME BATLIYIUREX SIICMERTOD.

2. YcrpoSicToo 00 TLl, OT/INUAKINESCA TEM., WTO HA OTKPHITOM KOHDE EAMJOr0 Na3a BLOMIHCH
‘AOnUTHRTOTHELIX Dad, a4 KaMjas oDopHas TUIaCTHEA cRAGMERA BOLICTYNOM, PAadMCUICHHLIM B
HODWIHRTSTLHOM MA3Y, OpH YTOM YCTPOACTE0 cmafixeno IeAX0d, OXBRTHIBACHER EKOpPOYC C ONODHLIMU
IDYACTRHAMM.
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Drawing(s) (Ueprexsn]:
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(54) PIPE EXPANSION DEVICE
(57) Abstract:

The device is intended for expanding shaped-pipe blocking devices mounted in wells.
Provided on one of the sides of its housing are inclined flats carrying supporting plates,
secured to which are pins mounting expansion tools. The flats have cylindrical elements.
The elements are aligned with pins carrying the expansion tools. The elements have slots
open at one end. The supporting plates are mounted in the slots and rigidly connected
with the pins carrying the expansion tools. Additional slots are provided at the open end
of each main slot. Each supporting plate has a projection engaging with the additional
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of
the design features enhances the reliability of the device. 2 cl., 7 dwgs
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Description:

The present invention relates to the well drilling and overhaul operations; more
specifically, the proposed device is intended for expanding shaped-pipe blocking devices
after lowering them into wells.

Closest in technical substance to the present invention is a device serving to expand
shaped pipes when isolating troublesome zones in the well, which device consists of a
hollow cylindrical housing whose outside surface has flats inclined relative to the
longitudinal axis of the housing; the flats carry supporting plates, secured to which are
pins mounting expansion tools.

" The drawback to this device is its unreliability because of an insufficient (low) strength of
the housing whose minimum wall thickness does not meet the torsional strength
requirement due to the provision of flats that are inclined relative to the longitudinal axis
of the housing.

The object of the present invention is to enhance the reliability of such a device by
increasing the strength of its housing.

This is achieved as follows: In the proposed pipe expander which incorporates a hollow
<cylindrical housing whose outside surface includes flats inclined relative to the
longitudinal axis of the housing and carrying supporting plates, secured to which are pins
mounting expansion tools, the inclined flats provided on the outside surface of the
housing have cylindrical elements which are aligned with the expansion tools and which
have slots open at one end and offsct in the direction of their open ends and the
supporting plates are located in the slots and rigidly connected to the pins mounting the
expansion tools.

Other distinctive features of the proposed device are that an additional slot is provided at
the open end of each slot and each supporting plate has a projection located in the
additional slot and that the device is fitted with a nut enclosing the housing with the
supporting plates.

The above distinctive features make it possible to increase the thickness of the walls of
the housing at its weakest cross section, owing to which the housing strength and,
consequently, the reliability of the device are increased without changing its rated outside
diameter for a given size.

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow -
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section I'-I' in Fig. 1, and Fig.
7 is the section -] in Fig. 3.
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and
threads 3 and 4 for connecting the device to drill string 5 and downhole equlpmcnt 6.
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are
offset relative to the cylindrical elements in the direction of their open ends and there are
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 11
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3
and 4).

Projections 13 provided on those surfaces of the supporting plates 11 (Fig. 1) that are in
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16

" which encloses supporting plates 11; acting together with the projections 12, projections
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 11 from
turning and falling out of the slots 9 .

Rigidly fastened to those surfaces of the supporting plates 11 that are positioned
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to
the tops of the supporting plates 11; the pins mount expansion tools 19 fixed with locking
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 11
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8
~ (see center line O-O in Figs. 3 and 4).

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the
elements 8 into the housing wall are calculated for a given size of the device so as to
ensure the requisite torslonal strength of the housmg The maximum p0551ble
mxsahgnment of the supporting plates 11 and the pins 17 carrying the expansion tools 19
is determined by the location of the slots 9 and by the coincidence of the geometric axes
_of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements.

- The operation of the proposed device will be illustrated below by the example of the
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20
(Figs. 1, S and 6) in the well.

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes
against the wall of the casing string 20 (Fig. 5).

Following this, the proposed device is connected to the drill string 5 with the use of the
thread 3 and lowered into the well. When the device reaches the top end of the shaped
pipes 21 the drill string is imparted rotation and at the same time an axial load is
developed and the inner surfaces of the pipes are washed with fluid supplied through the
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes,
which were not sufficiently pressed against the inner surfaces of the casing string, are
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly
pressed against the inner surfaces of the casing string 20 (Fig. 6).

After the expansion process is over the drill string 5 is lifted out of the wall together with
the device.
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Claims:

1. A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside
“surface includes flats inclined relative to the longitudinal axis of the housing and carrying
supporting plates, secured to which are pins mounting expansion tools, the inclined flats

provided on the outside surface of the housing have cylindrical elements which are
aligned with the expansion tools and which have slots open at one end and offset in the
direction of their open ends and the supporting plates are located in the slots and rigidly
connected to the pins mounting the expansion tools.

2. The device according to i. 1, wherein an additional slot is provided at the open end of
“each main slot and each supporting plate has a projection located in the additional slot
and which is fitted with a nut enclosing the housing with the supporting plates.
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Drawings:

Fig. 1
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Fig. 2
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Fig. 3
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View b shown as turned around

Fig. 4
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Fig. 5

Fig 6
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Fig. 7
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